Outcome Measures (PROM) questionnaires 5 . The lack of consensus on the impact of surgical treatment of DLD is due to the diversity of possible outcomes in the components as mentioned above. Since there is an occasional improvement in only some of them 6 , the subjective satisfaction of each patient regarding the results of the surgery should also be analyzed. International 7, 8, 9, 10 and Brazilian 11 literature reports results on each of the subtypes of DLD separately. However, the patients often present different clinical conditions at the same time, including disc herniation and stenosis, stenosis in one level and spondylolisthesis in another, and so on. Recently, studies evaluating the results of surgery for DDL analyzing all patients as a single set have been published, an approach that seems realistic 12, 13, 14 .
Preoperative counseling in DLD, as in any surgically treatable disease, ought to include information on the prognosis of success and failure. This task becomes challenging when there is no consensus on what constitutes success and failure per se. The low availability of data collected in our country adds difficulty to Brazilian surgeons. Thus, with the aim of providing future information for preoperative counseling, the present work describes observed variations in pain, disability, and quality of life from a sample of DLD patients surgically treated in Brazil. We also report overall patient satisfaction according to surveys.
METHODS
A retrospective analysis was conducted on clinical results prospectively collected from DLD patients surgically treated at the Neurosurgery service at São José Hospital, Santa Casa de Misericórdia Hospital Complex (ISCMPA) in Porto Alegre, Brazil, between June 2013 and April 2017. The patients were asked to fill out the Oswestry Disability Index (ODI) 15 and the Short Form 36 health survey (SF-36) 16 questionnaires during the preoperative assessment. These same questionnaires were applied in the postoperative assessments at the first, sixth and 12 th months after surgery, along with the Patient Satisfaction Index (PSI) questionnaire ( Figure) . All DLD patients for whom preoperative and postoperative ( from six to 12 months after surgery) data were available were included in our analysis. ODI scores were estimated following the original recommendations 13 . SF-36 scores were grouped in three constructs: physical component summary (PCS), mental component summary (MCS), and pain (PAIN) 16, 17 . The minimal clinically important difference (MCID) score was estimated as described by Copay 18, 19 , primarily based on the satisfaction group 4 of the PSI. Patients in groups 4 and 5 of the PSI were grouped as "satisfied" for discussion purposes.
This research was approved by the Ethics and Research Committee at ISCMPA, and all patients signed a term of informed consent.
Statistical analysis
The variables are presented as mean (M) and SE values, or absolute (n) and relative (%) frequencies. Patients were divided into two groups: i) satisfied, who presented a PSI of 5 or 4 (who would undergo surgery again); and ii) dissatisfied, who filed a PSI of 3, 2 or 1 (who would not undergo surgery again or are unsure). Chi-square and t-tests were used to compare variables and define groups. The statistical analyses were performed using SPSS software version 20.0.
RESULTS
A total of 444 patients underwent surgery for treatment of DLD during the data sampling period. Among these patients, 216 filled in the inclusion criteria as described in the methods section, and were included in the analysis sample.
The characteristics of the patients included and excluded in the final analysis are presented in Table 1 . No significant differences between the groups were observed. In the studied group, 115 patients (53.2%) were female. The mean age was 52.6 +/-14.4 (SD) year old. Surgical instrumentation was required in 83 cases (38.4%). Eighty patients (37.0%) were from the Unified Health System (Sistema Único de Saúde, SUS), and 136 (63.0%) from private health plans. A total of 21 patients presented Diabetes Mellitus (9.8%), 76 (35.3%) were hypertense, and four (1.9%) presented alcoholism. At the 
Patient Satisfaction Index
Would you consider to undergo again to surgery to achieve the same result? time of surgery, 53 (24.5%) were on medication for depression and 34 (15.8%) for anxiety. Previous lumbar spine surgery had been performed on 23 patients (10.9%), and 30 (13.9%) were submitted to surgery through minimally invasive methods during this period. Our initial protocol assumed that patients would be operated upon for one single subtype of DLD. According to this protocol, the patients where distributed as follows: lumbar disc herniation (n = 98, 5%); foraminal and/or extraforaminal disc herniation (n = 16, 7.5%); lumbar stenosis (n = 55, 25.8%); spondylolisthesis (n = 35, 16.4%); lumbar degenerative deformity (n = 9, 4.%). When the surgical technique used on each case was reviewed, it became evident that a large part of the sample harbored more than one subtype of DLD ( for example: disc herniation on one level and stenosis on another, spondylolisthesis on one level and disc herniation or stenosis on another, and so on). Therefore, we believe these numbers are unreliable.
The PSI questionnaire scores ranked 113 patients (53.5%) as satisfaction level 5 (definitely would undergo surgery again), and 61 (28.9%) as level 4 (probably would undergo surgery again). The combination of these two categories indicates that 174 patients (82.5%) could be described as "satisfied" with the outcome. The "dissatisfied" patients amounted to 37 (17.5%), of which 23 (10.9%) were included in satisfaction level 3 (unsure about undergoing surgery again), nine (4.3%) in satisfaction level 2 (probably would not undergo surgery again), and five (2.4%) in satisfaction level 1 (definitely would not undergo surgery again) ( Table 2) .
The MCID scores for pain (pain component SF-36), disability (ODI), and quality of life (SF-36 PCS and SF-36 MCS) were, respectively, 24.5 (3.2), 8.4 (1.3), 6.8 (1.2), and 7.6 (2.5). Table 2 presents the average raw scores, mean variation between pre-and postoperative assessment scores (D), average percentage variation (D%), and percentage of patients who reached the MCID for the ODI, SF-36 pain component, SF-36 PCS, and SF-36 MCS. These scores are presented for the entire patient group at pre and postoperative conditions. Table 2 also shows the number and percentage of patients in each of the five categories of the PSI. Mean values, D, D% and % of the subgroup who reached MCID in each PROM and corresponding PSI are also indicated in Table 2 . The scores are presented as mean + standard error (SE). Table 3 shows a comparison of the satisfied (groups 5 and 4) and dissatisfied patients (groups 3, 2 and 1) regarding their average raw scores, mean variation between pre and postoperative assessment scores (D), average percentage variation (D%), and percentage of patients who reached the MCID for the ODI, SF-36 pain component, SF-36 PCS, and SF-36 MCS. The scores are presented as mean + standard error (SE). 
DISCUSSION
The data from the present study showed that 82.5% of the patients undergoing surgical treatment for DLD were satisfied with the result of the surgery between six and 12 months after the intervention, i.e., they would consider undergoing surgery again to achieve the same results.
The impact of surgery in our case study was positive since there was an improvement in the average scores of pain (201.3%), disability (39.7%), physical quality of life (42%), and mental quality of life (37.8%). Our data revealed that 57.7% reached or surpassed the MCID for the ODI, 57.7% for the SF-36 pain component, 59.7% for the SF-36 PCS, and 50.5% achieved or surpassed the MCID for the SF-36 MCS ( Table 2) .
Pain relief is usually the primary goal of patients who elect surgical treatment for DLD. The quality of life scores associated with pain (SF-36 pain component) for the general Brazilian population is 76.7 20 , while for our sample, the average preoperative score was 22.6, showing the significant impact of pain on their quality of life. After surgery, the average scores increased to 54.4. If we subdivide the patients according to their postoperative satisfaction, these scores improve significantly in satisfaction groups 5 (64.1), 4 (48.6), and 4+5 (58.8), although they remain below the global Brazilian average 20 . The MCID for the SF-36 pain component was reached by 73.2% of the patients in the satisfaction group 5, and by 63.7% of the patients in the group 4+5. It should be noted that the use of the SF-36 pain component to evaluate treatment results is not widespread in the literature; most often, the reported scores are based on the visual analogue scale (VAS) 21, 22, 9, 23, 8 and numerical rating scale (NRS) 13, 24, 7, 10, 12 . However, a few authors have recently been opting for the SF-36 pain component 25 . An advantage of this approach is the fact that this pain score is based on two questions, both referring to the impact of pain on the patient's quality of life 16 , which may improve its reliability.
A patient with an ODI score less than or equal to 20 is considered as presenting "no disability". For ODI scores between 20 and 40, patients are considered to be "mildly disabled". 15 The mean score for preoperative ODI in our sample was 26.0, placing the average DLD patient who elected lumbar surgery treatment in the latter group. After treatment, the average disability degree was reduced in 39.6%. Final mean values were less than 20 in satisfaction groups 5 (11.0), 4 (18.2), and 4+5 (13.6). The MCID for ODI was reached by 69.5% of the patients in the satisfaction group 5, 53.6% of the patients in the satisfaction group 4, and 64% of the patients in the group 4+5. Therefore, the absolute majority of the satisfied patients (82% of the sample) recovered to a "no disability" state after surgery. Patients in the satisfaction groups 3 and 2 presented average values within the range of disability, whereas patients in the group 1 were in borderline ranges. In other studies where preoperative ODI scores were assessed, some reports included higher scores than the ones reported here 24, 26, 27 , whereas other reports were closer to our results 12, 14 . Some authors described the improvement in disability based on the percentage of the patients reaching the MCID for ODI 6, 13 , while others took into consideration the average variation of the disability score 12, 28, 8, 27 .The percentage improvement for our Table 3 . Comparison between the satisfied and dissatisfied groups using the scores of the Oswestry Disability Index (ODI), and physical component summary (PCS), mental component summary (MCS) and Pain constructs of the SF-36.
Evaluated scales
Grouped Patient Satisfaction Indexes p-value 5 or 4 (n = 174) 3, 2 or 1 (n = 34)
ODI average raw score 13.6± 0. dataset was around 40%, which is similar to the reports for other patient sets 29 , as well as an increase of 11.5 points 26, 7 .
The mean score for the physical quality of life component (SF-36 PCS) for the general Brazilian population is 49.3 20 . The mean preoperative PCS score for the present case study was 28.6, which is significantly lower. Even though the surgical treatment allowed for an increase of 10.0 score points and an improvement of 42% in the studied group, the final score for SF-36 PCS (38.4) was still below the average for the general Brazilian population. For patients of the satisfaction groups 4+5, 63.9% reached MCID.
Although DLD is a primarily physical problem, the mental quality of life of patients suffering from this disease is significantly impaired. It is sometimes believed that mental aspects might be boosting or causing pain, therefore justifying the failure of physical treatments 5 . The preoperative score for the mental component (SF-36 MCS) for the present patient sample was 40.5, which is significantly lower than the average for the general Brazilian population (51.1). However, a significant improvement was observed after treatment, with an average postoperative score of 49.2. Considering the "satisfied" group (82% of the total sample), the average postoperative score was 50.80, which is very close to the average for the general population 20 . Our findings suggest that pain and disability resulting from DLD impaired the mental quality of life before surgery and that surgical treatment led to its significant improvement ( Table 2 ).
The meaning of a "satisfactory result" for DLD is still controversial. Several authors have arbitrarily defined what they would consider as being a "satisfied" patient. In the present work, we opted to consider the patients from satisfaction levels 4 and 5 as "satisfied". The comparisons between groups 5+4 ("satisfied") and 3+2+1 ("dissatisfied") revealed significant differences in virtually all parameters analyzed (Table 3) , supporting our choice of group 4 as a threshold.
A few caveats were detected in the course of this study: first, only about 50% of the patients could be included in the study due to lack of follow-up, which is a common problem in DLD studies. However, for the present work, as well as in other previous reports 22, 30 , data from the included patient group did not seem to present significant differences as compared to data from the excluded patients (Table 1) . Second, the use of the SF-36 pain component score instead of VAS or NRS impacted our ability to compare our results with those obtained in previous studies. Even if one assumes that the "Pain component" of the SF-36 allows for a more precise estimate of the pain level than the VAS 25 this problem still deserves to be mentioned.
Finally, the clustering of different pathologies under a single group (i.e., DLD) could be criticized. A clear distinction between cases that exclusively harbor disc herniations, stenosis, spondylolisthesis or deformity may be challenging when we consider a large sample 7 . Our database was set up with the aim of presenting a clear-cut distinction between these four subtypes of DLD. As the study developed, however, overlapping of different pathologic subtypes in the same patient became so frequent as to justify studying the group as a whole. A tendency to combine data for the different types of DLD for such analyses has also been observed in other recent publications [12] [13] [14] .
In conclusion, surgical treatment for DLD presented widely positive results, as demonstrated by the following improvement statistics: a) 201% improvement in painrelated quality of life scores, with 57.7% of the patients reaching MCID; b) 39.6% improvement in disability, with 57.7% of the patients reaching MCID; c) 42% improvement in physical quality of life scores, with 59.7% of the patients reaching MCID; and d) 37.8% improvement in mental quality of life, with 50.5% of the patients reaching MCID. Based on these developments, about 82.5% of the patients declared themselves as satisfied with the outcomes of the surgery.
